The effect of progesterone and testosterone on interferon production and on the viral infection-enhancing (VIE) activity of estrone and hydrocortisone was investigated. Neither hormone interfered with interferon production. Progesterone reduced the VIE activity of estrone but not that of hydrocortisone. Testosterone had no effect on the VIE activity of either hormone. It is concluded that the lack of VIE activity by progesterone and testosterone may be related to their inabilities to suppress interferon production. The interference by progesterone with the VIE activity of estrone suggests that, in this system, the two hormones may affect common target cells.
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The effect of progesterone and testosterone on interferon production and on the viral infection-enhancing (VIE) activity of estrone and hydrocortisone was investigated. Neither hormone interfered with interferon production. Progesterone reduced the VIE activity of estrone but not that of hydrocortisone. Testosterone had no effect on the VIE activity of either hormone. It is concluded that the lack of VIE activity by progesterone and testosterone may be related to their inabilities to suppress interferon production. The interference by progesterone with the VIE activity of estrone suggests that, in this system, the two hormones may affect common target cells.
Some steroid hormones enhance experimental infections, whereas others have no effect (2, 5, 8) . The viral infection-enhancing (VIE) activity of steroids is thought to be related to their ability to interfere with the production or action of interferon (3, 7) . The reason for the lack of VIE activity by certain steroids has not been investigated. In the present study, we determined the effect of two hormones with no VIE activity (progesterone and testosterone) on interferon induction by Newcastle disease virus (NDV) in mice and on the VIE activity of estrone and hydrocortisone.
MATERIALS AND METHODS
Viruses, medium, and cells. Preparation of stock MM virus and growth of L cells in modified Eagle's medium were described previously (1 Steroids. Estrone, progesterone, hydrocortisone, and testosterone were purchased from Bioline
Laboratories. All steroids except progesterone were in aqueous solutions as described previously (2) .
Progesterone was suspended in oil. Each steroid was injected intraperitoneally at the doses indicated below.
Interferon assay. Preparation of serum samples and their assay for interferon activity by the 50% plaque reduction technique were described previously (1) .
Statistical analysis. Significance of the difference (P) was determined by chi-square for mortality and by "i'" test (two-tailed) for mean survival time.
Differences were considered significant if P < 0.05.
RESULTS
Effect of steroids on interferon production. It was shown previously that estrone and hydrocortisone suppress the production of interferon in mice (3, 7) . In this experiment, the effect of progesterone and testosterone (steroids with no VIE activity) on interferon induction by NDV in mice was tested. An estrone-treated group was included as a control. Four groups of 10 mice each were inoculated with HBS, progesterone, testosterone, or estrone (2 mg of each hormone per mouse). Twenty-four hours later, each mouse was injected intravenously with NDV (4 X 107 PFU). After an additional 6 hr, the mice were bled, and the sera were pooled and assayed for interferon activity. The results (Table 1) Table 3 . Twenty-four hours later, the mice were injected with HBS, estrone (2 mg/mouse), or hydrocortisone (1 mg/mouse). After an additional 24 hr, all of the mice were challenged with MM virus. The results show that the protective effect of progesterone was specific for estrone (had no significant effect on hydrocortisonegroup 9), lasted for at least 4 days (group 8), and was greater than that seen in Table 2 . The increased protection was probably the result of the elevated dose of progesterone (5 mg versus 2 mg). It is also evident that testosterone had no effect on the VIE activity of either estrone or hydrocortisone (groups 10 and 11). These data indicate that the protective action of progesterone is specific for estrone and that the "protected" state is relatively stable.
Effect of progesterone on lower doses of estrone. In the previous experiments, the dose of estrone was 2 mg per mouse. In this experiment, the estrone was given at lower doses, whereas the progesterone dose remained constant at 5 mg per mouse. The effect on VIE activity of progesterone given simultaneously with estrone was also tested. The results (Table 4) show that the protective effect of 5 mg of progesterone against the lower doses of estrone was not different from that seen with 2 mg of estrone (Table 3) . We conclude that 5 mg of progesterone is not sufficient to protect the cells completely against the lowest dose of estrone having a significant amount of VIE activity. It is also evident that progesterone had no effect when given at the same time as estrone (group 4), indicating that (2) . In the present study, we have shown that, in at least two hormones (progesterone and testosterone), the lack of VIE activity might be the result of the inability of the hormone to inhibit interferon production. These findings contrast with those of V. Reinicke (6; Ph.D. Thesis, University of Copenhagen, Denmark), who reported an inhibition of interferon synthesis induced with influenza A virus in chick cells by testosterone and estrogen (estradiol). The divergent findings of the two studies could be related to the different virus-host systems used. In addition, in Reinicke's system the virus replicated, whereas in our system NDV replicated poorly, if at all. The possibility cannot be ruled out that the lack of VIE activity is due to the inability of the hormones to interfere with the action of interferon and, in the case of testosterone 
